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ABSTRACT BiTi;O;;/SiO; photocatalytic material coated quartz sand was prepared by sol-gel method. 
The effect of deposition process on physical property and photocatalytic activity of the deposited 
DL TO were studied. The deposited Bi.TisO.2 shows a layered perovskite structure on the surface of the 
amorphous quartz sand. Whlie the deposition process does not alter the electron binding energies of the 
deposited Bi:Ti;0.2. The adsorption of reactive brilliant red X-3B on pure Bi,Tis;O.2 and xBi,Tis0../SiO2 with 
different deposited among x is not more than 3%. Photocatalytic activity of the deposited BisTisO.2 is en- 


hanced, among others the Bi,Ti;0,./SiO, with 50 mass% BiTi,O;; has the maximum 
stants of photocatalytic reactions for Bi,TiO;; and 50% BiTi;O;/SiO; are 0.021 s`“ 
tively. 


activity. The rate con- 
and 0.027 s“ respec- 
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TE JY BC Is INL FB E HE FA AE Gei 
De, XE REGI Xe ES A AD AR IR lp KCL [Ee C, A. 
SU EEF AY eS EA. DI PEEK 
Wt Hil) S2 E ze E IES. Pinho SEIT Bellardita 
AeA 3H. Y TiO, f KF SiO ETE, LL BI E FL 
TiO-- SiO. ZAM EL, At He Ve AES SI SA SIE, 

Fy FADE BI AY VA till MAS ERMAK, H 
RA RUE ae VE, RT HT dE e d ARTE TI fl e 
BME. HA SOMRE bt BUE SUE 
Skizz BAB RR LAB AE SIE TI 
GH. HARM E ERAS BUE 
PE, ANS ASG HE LAA BET A OS PRAE B AC. a 
H git ZyiE, SX Hi EW f AX Bi TiO 1) OF FE DO AR IL 
FRI. ZEXCULDIOK RT BR SCR ZUR, HE FA YA IBS 
Bee BEE till 4 Bi TiO / SiO; 26 HEH, BE h Al 
BiTi O FY ÉIER. e TREE Su HIT eU E BE 
TER Bose, EE E X-3B 7g 93615 dE 
Bi,Ti;O:/SiO; DI CET zt. 

1 ae A 

1.1 Bi,Ti.O,/SiO; HHE 

140.85 mL £K R2 UU T ERINA 8 mL EK ZB rf, 
355] fit PE 30 min Je lf A WK. PRL 1.6175 g (Bi): 
I(Ti)-4:3 Hb BR SAYA F 8 mL RK, fis A YR E 
DHA 8 mL VK BAR, KA A0C ZK 18 EL BIE € 
iB, HA BUE. EIRP PORA BOA B W, 
[5] T8. V HP LAC 2 mL ZA eR AM, E 
70'C ;K 368 FBC 90-120 min JE RE SR ERE. OR 
FE 28 FR AGB, FEF 90°C fd h, EET 110°C FR 
12-16 h PÆRER. "EST 700°C ln RECS 
3 h, DACH BS i] 39 RA. xBiTisO12/SiOn, x RK 
BiTLO TEFÉ m Ft A AE. 
1.2 e407 xe fiE 

KH QUANTA 250 78 $438 Fa T Ae oe ha) HT PE 
i de ERO JE A, FF s e TA ot > DAT BR HE tar A BR. RFA 
D8 Advance #! X HY Ze fi15] 4X (Cu Ka, A=0.15406 nm) 
Ay Wr HEAL Fl ER] ds EJ. XH] Frontier FT-IR 4! Zr 
| Jt vi Bo HE Hon] E fT £C Ob HE WE 2» Wr. XH F- 
Sorb3400 7€! EE rir FL FE 7) Pr Bou o fie HR A EE 
MARR LAS MJ. XH Thermo ESCALAB 250Xi 7! X 
Jt ALF Be TE CY BT HE HR TR 703 IE LG AERIS 
1.3 HEGEL 
TE EJ fil B] oe INL 8 Et HE aleet TE 
100 mL Geh E77 WCE RC 253.7 nm DÉI 20 W 
AMT S BOSHRIDUASTR ZU 50 mL, T&TETRZE. X-3B If] 


ME 30 4 


WURK EJI 40 mg-L'. EH 721E 78 nf 954] 2626 E 
Th ES VERBAL X-3B jg KURA 540 nm AJ x Fc 
JHE. EME SSH BuTiO; 805 DIY 73 15 mg, 
Ej 3 EHE WBE Gr Jes FAP Ab fot PE E UR H. Jb I ^P 8 e 
IS mL iw, 40.45 um fc SE E Js UI E CC 
E, RIR VE LZ DIG t o BY Jes o FE EC 6 E 
T d BAA - EAR x B SETS PE PAL X-3B IU HSC 
RIEME MENEZ . 


2 BR EE HE 


2.1 EGG RME 

Ad ÆA XP . Bi TiO: BI xBi TiO:/SiO; DIE 
Ji B BEAT. BCS ARP Te ve TE ERE, ERU 
EHÁSSEANT-2 um. 2 Bi TiO E) AAU), Ze 
TERA ARR. TE EE WE m P a K 
BA — Ez BuTiO AUN, PRR Z IRAE L2) RS HP 
T FAY OT KIRA BLUE B XS RETE, DIE TE 
X RP ERASE TAL AN BuTIO 12 MUR DER 757) Be SEOK ELE 
Jad 322 BS Rb HG, MA fg 3x 4 E a LOG HE £6 18 TE e 
Bi TiO» ££ RP S TRU EIS] FS 5 80 Y JE ts TR 
re da Ac Joe P] aé e, [e] SF Dun BiTi On FH BY A 
SiO. ZARA AA. WRP KER T BR SER 
Jp ek, EE 28 UR DE B] FG IR E ls TR PE LE EID e 
H, EKAIA LE rn RS ZR AE CES, FEE SE 
i BE FU SE A TAT FE dä lb, Je: SB ed AR 
Ae TE Jb. s SE HSS P A ATL IR RII Fed EST, tn f 8 E R BY 
BiTi;O; dà 5 5; i XE RP e TREES BEER RAI E, DA 
Tfi 4 BuTLOn Fe SIE, 32: HH Bu TiO AUT 
E Ero BER, rH C BuTisOso BUR 5i EP RAZ 
[] E] ZEA EA 

Kl 2 Jy 5096 Bi, TiO i/SiO; YE Af [8] JC fr CF S 
TEM JÉ. MP oÆ d ppo, E AK REIS 
BOE URL, Jf E SR CH DRE EE UK JE BL CREE ERU 
XH. TE SO9eBiTiO»/SiO; P BDO, UG IEW H 
IESSE I], Bu TIO s ERTL A RW RAS 
Fe PLE, JEJE RR STEEL. 

Fd 3 Æ 4l Bi TiO, FH f ZA! xBi TiO SiO; I] X 
Dä orl, Und ras, BuTi Os AY Pr f 5] Ug 
I REF Fr (ICPDS 35-795) JH fT, X 8H Br till 4 AY E 
dn Jg EUR EG ERD £&YJBuTiOs. JESUS 
Zeit Gre. hve DEE AN, DEN I BuTiO:sH] AT 
TATA UE, ron eh RE BG E BUTS On fa BQ E WY ak 
TESS. int TE fo d BUD NB EE m P, (TL 
Ay XR HERE, TERI BIE HP B P EP ES] BLO; 
ania 
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1 XP RI xBisTisO12/SiO2 DI SEM IE 
Fig.1 SEM images of quartz sand and xBLTi;O;/S1O, (a) S1O;; (b) 30% Bi,T1,O;/S1O;; (c) 50% Bu TISO:/ 
SiO;; (d) 7096BL TiO ;;/S1O»; (e) BDO, 


2 50%BiuTisO,./SiO: f] TEM JE AR ESI Hr 


Fig.2 TEM images of 5096Bi,TI,O;;/S1O; 
B| 4% Bi,Ti;/O;; HI 5096 BisTi;O,,/SiO, DI XPS 4 


Intensity / a.u. 


M BiO 
"NEN Edit E, BURR IR SAE Bi Ti O C FUR Jot 
EOS 183 GOES E ans Ji de BORE p BUR EPA Si Rain 
— rr — H BiTiOn Il 50% Bi, Ti O,/SiO. DI XPS i 4) 9t i 
UNS CEPS PET SENE ONU NIME El. Raab Bi4f hy XPS i El Sz, A BELT. 
MERECE TENIS PS Eee ql 159.10 eV All 164.40 eV Pj Aib BI] Wis] Iz UE 4 SEIZE 
Mum DNI Bi4f, A BA, T ET A EHS DUR, A 
EN sio, Be Zi i ee | EE T 4), 4) BU TA) BN 5.3 eV". A Sb 
MEET REI MORE a M cad Ti2p If] XPS AH, Bi,Ti;Os TE HA fib 73 457.64 eV 
28/0) All 464.85 eV AbH PÉI Æ Ti 2p, RI Ti 2p MFI, K 
3 BO fil xBGTIO,/SiO. ff] XRD Ait "Ti DL Ti" RERE. Él 5c BuTiOnt tint) O1s i 
Fig.3 XRD patterns of Di, TO. and xBi,Ti;O,/SiO; RIF, ak Cr BE 529.28 eV 71531.38 eV IR 
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(a) Bi,Ti,O 


4 3-12 


Intensity / a.u. 


(b) 50%Bi,Ti,0,,/SiO, 


4 3717 


Intensity / a.u. 


Intensity / a.u. 


1000 800 600 400 200 0 1000 800 600 400 200 0 
Binding energy / eV Binding energy / eV 
4 BLTi;O;; fll 50?6Bi, Ti;O SiO; DI XPS HIE 
Fig.4 XPS survey spectra of (a) BLTiO: and (b) 50%B1,Ti;0;2/SiO, 
(a) Bi4f 159.18 (b) Ti2p 
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5 BiTi:Onand 50%BisTisO1./SiO2 ft) XPS Bi4f, Ti2p fll O1s i Ø 
Fig.5 XPS spectra of (a) Bi4f, (b) Ti2p, and (c) Ols in Bi,Ti;0,.and 5096Bi, TIO /S1O; 


(EWE. 529.28 eV AE HY Mal JW UAE VA JE F Bi-O &E RI Ti-O PEA ZT X-3B AY PEAR RA 42.5%. 1338 Bu TiSO6 DÉI 
Bee, XX PY PR E BL] A Be IR HFH D 531.38 eV i JC f£ ik VES A $e e FEF 50% Bi,Ti0,,/SiO, AA 


BP X M% DN -OH DI Ols HAAR. Æ 50% BREMIE, XIA SI 58.5%. 
Bi,TiO,/SiO DI Ols #4 BI rp, 532.0 eV Xb FE SiO, rh it HK, Bu TIO 2 IUBE 2) CTE OK JS. E A 
Ols£&&fi&£. Bi TiO P 1 763R HJ EAR AM X RP ERER, VS S BuT MAUR. ARW 


IRA RAW. Eres A EE SiO. ZH EX, SER PROC AA Be PE, A 
22 XP RIBUSCRETC ETE Z BHI Bu TiO XFA BY SG DUR (nr Jm éi oi 
6 2 i BuTiO: MA IE] fA EEXBLTBO»SiO,  DUDO- Ah Bb AES Ze 7) A DOE MER NE o 


WG EFEZ X-3B ICEL PERSE TE. ZUR I^ fn, Ed 7 XE 2 AS [n] 26 H8 BI TB) Je, Bi TiO; HI 5096 
Th VE HAL X-3B YE ML E RS UR Bp] S AS ER SE 396, HT YE Bi Ti:O/SiO; Xt 35 VE tE ZL X-3B Y6 HE M BA f 9 e 
Honnert ckt. 25 30 min 26 E, Bi TiO 2 T 50% Bi, TiXOv/SiO: AY JG HE Ht ME fgg 38 K d ZR ET 
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